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Among the great currents of scientific thinking, Arab mathematics has suffered a singular
fate. The only heir of classical Greek geometry, it flourished for many centuries, while no one
outside the Arabic world had the necessary competence to understand it, let alone appreciate
it. When, later on, it arrived in Europe, Western science was not developed enough to go
beyond the simplest subjects. As a consequence, whether it be in the transmission of Greek
science or in the original contributions of Arab mathematicians, only the most elementary
works—Euclid, but neither Archimedes nor Apollonius, Banu¯ Mu¯sa¯’s Verba filiorum but
not Tha¯bit ibn Qurra—crossed the Pyrenees and influenced the newly born Western science.
And when modern European mathematics finally got underway in the 17th century, the ties
between the two worlds were practically cut. Western geometers thus took most of their
inspiration directly from Greek ancestors, without any reference to Arabic mathematicians,
of whose results they were largely ignorant.
Thus, with the exception of algebra and some aspects of applied mathematics, in particular
optics and astronomy (or should I say astrology?), Arabic mathematics had only a minor
direct influence on modern science.
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This situation could not fail to influence historical research, which, until recently, re-
lied mainly on Latin medieval translations of Arabic texts and, in most cases, just those
texts that contained nothing new with respect to the classical works that inspired them.
Although contemporary research has corrected the severe judgment of previous historians,
and notwithstanding the fact that we now have a more documented point of view, a great
deal of work must still be done before we can reach a sound knowledge of Arabic math-
ematics as a whole. In particular, many important texts remain unpublished in libraries in
and outside the Islamic world, and we can only rely on manuscripts that are sometimes
difficult to locate.
The two magnificent volumes published by Roshdi Rashed, and the third that is an-
nounced, fill most of this gap in the domain of “infinitesimal mathematics”—that branch
of mathematics dealing with the calculations of the area of plane figures and of the volume
of the solids—during the three centuries from the beginning of Arabic civilization until the
end of the 11th century. In these volumes, Rashed shares with us the results of many years
of research that has taken place in a considerable number of libraries and has implied the
examination of innumerable manuscripts (about one hundred for Ibn al-Haytham alone)
and the detailed study of several dozens. As a result, we have almost all the surviving texts
dealing with infinitesimal mathematics, and we are in a position to appreciate fully the
results of authors that, due to the small number of their published works, were read only in
comparison with their classical predecessors or with the European mathematicians of the
16th and 17th centuries.
Rashed’s intervention is by no means limited to the mere edition of texts. For each
author we find a biography and a bibliography that extend much beyond the gathering and
harmonization of previous knowledge. One example will be sufficient: as a consequence
of his analysis of the extant biographies of Ibn al-Haytham, and of his deep knowledge
of his mathematical works, Rashed concludes that one should distinguish between two
Ibn al-Haythams, the mathematician al-H
.
asan ibn al-H
.
asan ibn al Haytham (sometimes
called Abu¯’ Alı¯ al-H
.
asan ibn al-H
.
asan ibn al-Haytham), and the philosopher and physician
Muh
.
ammad ibn al-H
.
asan ibn al-Haytham; two scholars who have often been confused with
one another.
The structure of the volumes allows for their use at several different levels. The spe-
cialist in Arabic mathematics will find critical editions of important works in their orig-
inal language, that were previously unpublished or difficult to access. Not being in this
first category, I shall leave to others judgments concerning the soundness of the edito-
rial work. A second level of reading is for the historian of mathematics who, though not
knowing the Arabic language, wants nevertheless to acquire direct knowledge of the works
of Islamic authors. For this reader, Rashed has given a French translation preceding the
Arabic.
Translations have always sparked debate within the history of mathematics. Actually,
the translator must always choose between a literal translation (if one exists at all) that is
usually very difficult to understand, and a free, interpretative translation, that gives sense to
the mathematical discourse at the expense of adherence to the original text. In this dilemma,
Rashed has chosen to give both: on one side a translation reproducing as closely as possible
the linguistic structure of the original text, and, on the other, a mathematical commentary
preceding each work or homogeneous group of works, a commentary where he can take
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liberties that would not be permissible within a translation. We have here a third possible
level of reading, for those who are not interested in the original text, but want to acquire a
fair knowledge of the mathematical content of the works. In light of this structural overview,
consider the actual content of the two volumes.
The first volume, dedicated to the works of Arabic scholars of the 9th and 10th centuries,
contains the following texts:
—The Book of the Knowledge of the Area of Plane and Spherical Figures, by the Banu¯
Mu¯sa¯, also known as Verba Filiorum in the Latin translation by Gerard of Cremona.
—Three unpublished texts by Tha¯bit ibn Qurra: The Measure of the Parabola, The
Measure of the Paraboloids, and On the Section of the Cylinder and on Its Lateral Surface.
In particular, in his second treatise, Tha¯bit ibn Qurra calculates the volume of the solids
generated by the rotation of a section of parabola around one of its diameters and around
an arbitrary chord.
—A book written by ibn Qurra’s grandson, Ibra¯hı¯m ibn Sina¯n ibn Tha¯bit ibn Qurra,
The Measure of the Parabola, also previously unpublished, in which we find an elegant
proof, in only three propositions, of Archimedes’ result.
—A treatise on the isoperimeters by Abu¯ Ja’far al Kha¯zin, contained in his Commentary
on the First Book of the Almagest.
—Two texts due to Abu¯ Sahl al-Qu¯hı¯, On the Volume of the Paraboloid.
—A fragment by ibn al-Samh
.
: On the Cylinder and on Its Plane Sections, translated
after a Hebrew version.
—Two extracts from the Kita¯b al-Istikma¯l by ibn Hu¯d, the first on the measure of the
parabola, the second on the isoperimetric problem.
The second volume, as noted, is completely dedicated to the works of Ibn al-Haytham
(known in medieval Western Europe under the name of Alhazen). It contains nine treatises,
all previously unpublished with the exception of one of the less important concerning the
quadrature of the circle. Rashed has classified them in four groups, namely:
—The quadrature of the lunulae and of the circle. We have here three texts: the Trea-
tise of the Lunulae, the Treatise of the Quadrature of the Circle, the Complete Trea-
tise on the Figures of the Lunulae, that take up and generalize the results of the first
treatise.
—Calculations of the volumes of the paraboloid and of the sphere. This also comprises
three texts, two of which treat the calculation of volumes: the Treatise on the Measure of
the Paraboloid and the Treatise on the Measure of the Sphere, and a third in which Ibn
al-Haytham generalizes Proposition X.l of Euclid’s Elements, the Treatise on the Division
of Two Different Magnitudes.
—The isoperimetric problems, to which Ibn al-Haytham devotes a Treatise on the
Sphere That Is the Greatest of All Solid Figures Having Equal Perimeter, and on the Circle,
Being the Greatest of All the Plane Figures Having the Same Perimeter.
—The approximation of roots, containing two texts: the Treatise Concerning the Cause
of the Root, of Its Doubling, and of Its Displacement, and the Treatise on the Extraction
of the Side of the Cube.
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The content of these works, mathematically very complex, is impossible to describe in a
few words. I shall limit myself to some general remarks concerning the methods of proof.
The expression “infinitesimal mathematics” in the general title of the volumes should not be
taken literally: in none of the works published is there explicit mention, let alone a technical
use, either of infinitely small magnitudes or of indivisibles in the sense of Cavalieri. The
term “infinitesimal” refers, rather than to the methods of proof, to the content of the various
works, in their majority dedicated to the Archimedean problems of the calculations of areas
and volumes of figures. The proofs are also in Archimedean style, being based on the
classical method of exhaustion, that all the authors handle with great technical skill. If a
difference exists with respect to the classical proofs, it is rather found in the preference of
the Arabic authors for “numerical” calculations rather than for the theory of proportions.
For instance, we read in the text of the Banu¯ Mu¯sa¯ that the area of the triangle of base b and
height h is given by (1=2)bh, a statement that would hardly be found in a classical author.
But this is matter for a research project rather than for a review, and such a project, like
many others, would never have been possible without having access to the texts in Rashed’s
edition. All who now wish to comment on Arabic contributions to infinitesimal mathematics
will have to study with care the works published in these volumes.
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This rich book illuminates a number of topics connected with the successful diffusion
of non-Euclidean geometry. It is well known that the new geometry was discovered inde-
pendently by Janos Bolyai in Hungary and Nicolai Ivanovich Lobachevskii in Russia, but
that their publications fell dead from the press. Carl Friedrich Gauss worked much of the
matter out for himself before their work reached him, but he never published what he knew,
and Bernhard Riemann’s fundamental contribution to the reformulation of geometry was
also published only posthumously, in 1868. By then the stage was set for a new and more
convincing presentation, and this was provided mathematically by Eugenio Beltrami in his
famous Saggio of 1868, while in 1866 and 1867 the energetic Jules Hou¨el saw to it that
the works of Bolyai, Lobachevskii, Beltrami, and others were republished in French and
henceforth accessible.
Beltrami’s letters to Hou¨el take us, as it were, behind the scene. They show very clearly
how Beltrami accepted the differential geometric foundations of geometry, which he
